A nonelectrogenic H+ pump in plasma membranes of hog stomach.
Differential and density gradient centrifugation were used to prepare a vesicular membrane fraction from hog gastric mucosa enriched 17-fold with respect to cation-activated ATPase and 5'-AMPase. Fractionation of the gradient material by free flow electrophoresis resulted in a fraction 35-fold enriched in cation-activated ATPase and essentially free of 5'-AMPase and Mg2+ATPase. The addition of ATP to either fraction resulted in H+ uptake and Rb+ efflux. The ionophoric and osmotic sensitivity showed that these ion movements were due to transport rather than binding. The cation selectivity sequences, substrate specificities and action of inhibitors indicated that the transport was a function of K+ATPase activity. The characteristics of the ATP-dependent enhancement of SCN- uptake and 8-anilinonapthalene-1-sulfonate fluorescence in the presence of valinomycin and the action of ionophores and lipid-permeable ions suggested that the energy dependent K+:H+ exchange was effectively nonelectrogenic. Thus these vesicles contain a nonelectrogenic (H+ + K+)-ATPase, hence acid secretion by the stomach is probably due to an ATP-dependent H+ + K+ exchange.